The morphological transition of iron thin films generated by a rectangular pulse current technique having a frequency ranging from 0.1 to 1 MHz was investigated using scanning electron microscope (SEM) and X-ray diffraction (XRD). An increase in the film thickness of the iron thin film grown on an ITO glass was found to cause two types of the Stranski-Krastanov (S-K) mode: the forward S-K mode that the two-dimensional growth changes into the three dimensional growth first appeared, and the reverse S-K mode that the three dimensional growth changes into the two-dimensional growth secondly appeared. A critical film thickness at which the S-K mode transition occurs was several orders of magnitude larger than that reported in vapor phase epitaxy. In addition, an increase in the deposition temperature also caused the reverse S-K mode. XRD analysis revealed that the S-K mode took place owing to the competition between the dominant (211) plane and the (110) plane. The iron thin film composed of only the (211) plane parallel to the ITO glass was generated.
